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(54) LUMINOUS MATERIAL AND ORGANIC EL ELEMENT USING THE SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a material for an 
organic luminous layer favorable for utilizing energy 
transferred to a triplet exciton for light emission by 
including a phosphorescent substance having a specific 
value or above of phosphorescent luminous intensity and 
a triplet level and a rare earth complex therein. 
SOLUTION: This material comprises a phosphorescent 
substance having a phosphorescent luminous intensity of 
that of benzophenone or above and a rare earth complex 
(e.g. a europium complex having a p-diketone ligand), and 
the phosphorescent substance has a triplet level of that 
of a ligand in the rare earth complex or above. The 
phosphorescent substance preferably contains a benzoyl 
group represented by formula I (R1 is an alkyl, a 
cycloalkyl, an acyl or an aryl; R2 to R6 are each H, an 
alkyl, a cycloalkyl. an acyj or an aryl) or its complex 
group and is especially preferably a benzophenone 
derivative represented by formula II (R1 to R10 are each 
H, hydroxyl group, an alkyl, a cycloalkyl, an acyl, amino, 
nitro, an alkoxy, cyano or an aryl) or its derivative. 
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[0061] Z\<r>mX'\i. ^®3&m 1 5<D»«fc L 
T. TIE (4) &X'7Fi%1X%>%*y&tfg.2 , 2. 2-hl» 
7i^7th7z/y aiTF. TPAPfc^S. ) 

#±»tisa-Dtw (Eu) mttzm 

Wh. a-Dt^^t LT. ^.TT'tiTIB ( 6 ) 

itVbD'Jy (&T. Eu ( D BM ) 3 Phentl; 
-f&. ) £J8WS. 

[006 2] 

[«1 6] 




(4) 




[0063] ^2^»^Sp l 9C9Sil*c7>&-?a , 'V TP A 
PfcEu ( DBM) 3 Phenfc£A*rC. ■S.Oia'Srg; 
ffl&tmtt. Z:<7>mX'li. TPAPtEu (DBM) 
3 Phentf^^SOJt^'l 0 : 1 fcr&S «fc ? tc. -t 

10: 1 (TPAP.-Eu (DBM) 3 Phen) X'— 

mzK-otzztzmmtx. m&i its-?fft«: 
h&^-yfzmvx, WR1 1 ±(c*s?Be»o«« 

. *J|}I»-?a£KJWf<D^T' 5 0 n mcoif 
$^T&flft«l 5#»j£§il6„ ^WtHMil 5 
PtyCfcWtJJ^ TPAPfcEu (DBM) 3 Phen** 

[0064] z\<m.. ^mstm 1 sim^ixfzWR 

1 1 S:^JSI^*fflOKS^«^a^LT. ?fW£fc 
Ml 5±tC. Pifi&l 7t LT. V^S^A (Mg) I 
£X£3»&£JB^T 2 0 0 nm(?)g$CittS. d 
ORCl 7«i, ^TflifBfcJIl 5i^|2mm^ 

1 3ta3c-rsj:dtc^-rs. ztnz**). micom 

[006 5] UtMffll) ZZX\ UMMltLX. E 

^?B^O*m£Eufg#T'S>&E 
u (DBM) 3 Phen^itS^tt^IKi. 

ztitimm±tz. mgmmmzm^xEu (dbm) 3 

Phen£5 0nm<7)mZlzmMLXimft%miMf8. 

t-s. minmMMtmmizzeonm&tmi: 
izMgX'iiixmm^m&Lx. itmtionmELm? 

[0066] <fl3KH2> 4fc. JttM*2fcLT, *1 



(10) 
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bOCTPDJfV^. ^OTPDtEu (DBM) 3 

p h e n b<n^mw£zm&t&. f%mtf&is.2ti?zm 
«jtfc« Mzmmmzm^x. eu (dbm> 3 Phe 

ntfTPD^lCiSi-?- 1 X O fc. 

SaS^fc—JfcfciWWWnF^ TPDtEu (DB 
M), Phe nfcj&»«r4K£»rtW-*. JR 

f«5 0nmtn. -eoa. m<9Xtt0feRttcL 
[0067] at i onsfe^**gE l*^> 

OfBfcX^? WMtt£B£jjr$\ ffiMfc:&jE (nm)t 

hh. meizxtm. ?fcft6 i 2 nmft&tz-r&k'^t: 
[0068] -u. immii$£v : 2cr>m^zi>. mi 

[0069] ZixlzX 6DSW*T-t±. PISE i 0 

izxztvTziEfLt. mmx <oiix^ix^m^ttfi^m^ 
^m^x-nm^L. t p a p <7)EMmmmT&mi-t 

4. iOHaSOBjeFcWt^WF-^ Eu (DBM) 

[0070] t;t. ::<oiitSI£Hb!p#>.&fctf>te\ £ 

"f. TPAPOH««^fiS-ai^-r&. TPAPJEP 

Aj§?£ ( >?X^/WX— : -< y : x? 

= 5:5:2 (fWIifc) TS-&L*:J§*R) (C 1 0"*Mtf) 

mmizmmLttk. z^mm^mwrnm^x-^m^x 

%Sm**<7hJUZm£t&. ^^EPAMIi. «Nc 

[ 0 '0 7 1 ] B 7 C. 350n mO%K<?>J|L££-?filT 

^"T. B7TUL fflft&tfejt (nm) Srfc 9, fiM&X 
XSftft (GE»*ft) B7fc:J:ix 
Of, 400nm (25000c m-i ) . 429nm (2 
33 10 cm" 1 ) . iSitM 61nm (21690cm 

4 00nm<7)tr-?£:gSl<?)b--? > M4 2 9nm«0 
tr-;?£§?2<Oh*-?, «ft4 61nm«e-?i»3 

2of -riiEmmm&frimmmi *> t> 1 o±<ois 



30e-^(iHS3S^e*^SS*t^i 0 2ol« 
X. TP APnEMSmtSMMlW-? £0 2 500 
[0072] Eu ( DBM) 3 PhenflZfl 

^{a^as^-r.s». TPAPfcRrafcLTWjfcLfctHL 

EuJ*><7>mtV-7X'h&. &*6 12nmi0e- 

co—mmm&tfmzx. mm^M^x-ox^mm^^ 

^«-f * >T* & E u 3 ♦ ^e7>x*/i^-;f£i& 

mx <mz &t:Mz=mmm&fr^co¥&t&®M2ti% 

[00 73] HK<7)£?%mL£ft^tz. 

[0074)Euti t«±STfcW5rtt®tei3:ff|5} 
tX'h&t^z.L>tlhtfV0-*7J± (Gd) «Gd 

(DBM) 3 Phe n£-£j£-T&. i^Gd (DBM) 
3 P h e n iiS^F S*im&tf$L<fc?0>^MMmO. X 0 *>H5 

fz. *LX. Efi^Z®Iffi20490cni-i)!|!$ 

[0075] .IftC «k 0 . m 1 O^St^^E L*^ 
fc&WC{±. 3T«if&fcJI£TPAPi:Eu (DBM) s 
Phe nfcTif^tTV^^*6. 3f-v >JTO?Hfr^K:J: 

r>xTPAPwz±ttzEMmmmi L <?)x.*>i'*?- (x 

*;l^-2fl&2 5000cm-')li i Dfl£v*x*/i^ 

(20490cm-') T'£>£. Eu (DBM) 3 
P h e n (DEMSmmzmh Ltz&. m&MZE Ml* 
V^L*lV*?-&m LT E u -f * yfrt?3&tff%htih 

[0076] ttz. tp ap co^mzmmi. Tie 
l. sm<7>*&g.x'h'>tz. 

[0077] 
[<tl7] 

[00 78] ±tz. VcMmwm^z&^Xte. tM 
3t«0«^*Eu (DBM) 3 Phe ncnKX'hhtzfr 
EMmm&T&ZE&ZtL*^. Z?)tzlb$£/ttf'i%t>ti% 
fr-?fzl>0>t3r£t>iih. £fz. HXffl2<03i¥izts\ r y 

t«±, ^m?£m<7)*xhttmx'$>&TPD<DEMmm 

fi[AU 96 1 0 cm-'ffel Eu ( DBM ) 3 Phe 
n<75Ha^SMiT'?>S 20490c m^XKl hfeWzlh 
ic. x^^-^I6*{e^4»^v^ -e^a^^t*^^ 
tltcfr^tzt^Ltztlh. 
[0079] 4fc. dOHMW^fc^T, 



OTP A Pfc Eu (DBM) 3 P h e n b COM^&mt 
£10: llzLX^htf. Z<?>lt<?>mt,zmfeZtl&i><7> 

[0080] <f&2vmm>%i2cr>mmMt tx. m 
i nmm<7)^gkmM<r>mmT'h s t p a p oftb o 
®%MmtLr^>Y7*s><7)mmfte>. Tie 

s>zm\>^mtziz. mw-tz. 

[0081] 




[ 0 0 8 2 ] £ £ ?i±. m 1 tfOSQtWk ffiil^-i^Lfco 

[0083] wucommtmrntzLT. ms±izn 

iy-5--hu<yYy^.y>bEu (dbm) 3 p 
(c. 2-rs;-5--hn<>'y7xyytEu (d 

BM) 3 Phenfc<9gg*j££it£l0 : l£LT»j£ 

[0084] zcDWkELm?eofgimtmmbc7>mzm 

E^eptaLtcbz^. 6 1 2 nmOMte-?itt 

[ 0 0 8 5 ] % 1 <7>Sfe&6f?>|fc H^ic^iajex^^ 
h/^Wtt^i:£*. 2-TSy-5-zho^/ 
7x/>-<7)Ha^{2{±2 0 57 5cm-ir?>oJt„ £ 
Offili. Eu (DBM) 3 PhenWEifffiiOt 

[0086] CinCJ:0. **VT<mm-&iZ£-?T2 

^O&E u A * ^ILTEu'f^ ^<0SBfo&*f# £> 
[00 8 7] 2-7S7-5-- 

0 5te<D3£££^LTV^:. 

[00 88] <m3^^SH?«>^3^J6CTi: LT. ft 

1 <7)^S609O*SlfBiyi<7)«^-C* & T P A P <7)ft ;b 9 

fc, ifflf t Ltoy7 1 / Tie 

(9) j£Xyf;Ztlh4, 4' -i/Vh#y^>y7xy 



1 ) ftfflW- 1 1-256148 

[0089] 
[<ffcl9] 

(9) 

[0 0 9 0] ££T'<i. ^liJj:^2«0||Jfe^li:ffl« 

[0091] zcomx'ii. mit3£ifm2(?>9mfflbm 
mcnxmz&x. mm. am. ^m$mm&j:immz 
znmizmztzimELmttmm-z. zzxi±. n 
^mmtm^xmwrt&ims&tmnttmb lx. ± 

E ( 9 ) sST^itS 4 , 4 ' -it* h*i"OVy x 
y>-tEu (DBM) 3 Phent^Mt^. 
[0092] ZtliZi K>Bf&Ztl&&3<r>mmM(?>im 

e L.m^<r>m^b m& b nmizm&z mat & b . 6 1 

2 n mCOjfciBcE u >-*f*c9#fe3Bfc#f# £>ft.& . 
[0 09 3] mifc«tt/m2cOSIMt«i:R«fc 

4, 4' ->-vh^-^>'v'7xy>-<7)Ha]iJp{a5:ai 

-e£7)ffili24 3 9 0cm-iT'£>o*;„ 
[0 0 94] 4.4' -^Ky^yV7i/ 

fc. 

[0095] <34o%iro>*$4<?>£it0te lt> ft 
i crmmmnim%±m<7)mmx'$> stpap oftb o 

MftMKbLx^yY? ^j>0MMW<r>. TE 
(10) 5eT'^$^i>4-0-V-f^b*7x— ;P£fflV> 

aw-*. 

[0096] 
[ft2 0] 




[0097] zzx-ii. mi&£i/m2<?>mmmbmm 

[0 0 9 8] C1^T'<±, ftli>J:tXft2<D5S&0ii:P) 

E ( 1 0 ) jUX'^ZtiZ 4 —OVJ ^t'7i-^t E 
u ( DBM) 3 Phent^. 

[0099] ztiizx vm&%i\&wi4<7>m.fflmcvtm 

E L^tf>|g@fc Rgfii b tf>iat::^flE & ETdJD-f-^ t. 61 
2 n m JSr£ Eu-f^ >&^<r>fr&3&tt>m t>tl&. 
[0 100] & lt$£VWi2cr>mmbmmz4 

-^yyj frh'yj,-fr(7)Emmm®.$:Mm-rz>b. z 

CT>m±2 1 50 5cm->T$>-?3t. 

[oioi] itz. 4 -^y/^^b^x-^o^M 
Mil, <y/7x/y<7)i 2fg-c$>-?^:. 



(12) 
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[0102] <m5cr>$mm>m5cr>mtmt lx. m 

1 <D%MM(Dim5&(M<7)ti®X'h STPAP <Jtft;b 9 
{c, mwmt Lt^y/7xyy(7)ii«w, TIB 

(11) 5£T-^£*L& 4 , 4 ' - h'J* ( S^f-/WT 5 
y) <y/7i/y^fflv^(^t:ol, gi^Ti.. 
[0 103] 
Ufc2 1 ] 

-^-^"^^-/"V-N^H, (, 1) 



HsC 




[0104] zzth. m\ &£xsm2<ommmtttm 

[0105] zcomx'it. mi&£vm2commtm 
mnxm&m;. ms.. mm. ^wtfcm&iimmz 

mmmm^m^xm^r^wmxm^tmtLx. ± 

IB ( 1 1 ) n$X'^Zti&4, 4' -b'* (^y^TS 
/)^yV7iyytEu (DBM) 3 Phent^ffl 

[0 10 6] £*UcJ:9^£ft&3g5^0ISfeW>3f«S 

[0107] fsi&£vm2cr&mmtmmiz 
4. 4' - b*x ( 1-/VT sy)<y/7xy y^z 
mmm&$:m%.-t & t . zomt 2i280cm-'ts> 

[0 108] 4,4' -b'X (^'y^-A-TSy ) 

0 omx'h-ofz. 

[0109] <m6(7)mmm>fti6<mmMtLx. m 

1 <7)mtm<?>im%xm nmmx-h stpap coftfc o 

lz. »it L t^y/7 1 7 yoi^ft<o. TE 

( 1 2) tt'7ikZ1X&4-*:>l'y*0S<>Y7xy > 

[0 110] 
[ft2 2] 

" O (,2) 

[oiii] zzx-iz. mia£x/m2(rmnmtnm, 
•tZf&z^miL. mm<7)£.iz^x &*c7)mm%m. 

[oii2] z<r>mx-\±. m\&z.vm2<7>m8mtn 
s^ig^ar, mz. mm. ^m&fcm&XTmmz 
zcomizMttc^mELm^mm-^ . -r-r-m. s 

IB ( 1 2) nSX'^Zti&A-^/Uy * o so-y? j^S 
ytEu ( D BM ) 3 Phent^lV^. 

[0113] £*U;± ^mfo*i\hWie<?>9mM<r>^i& 



E L^tTO&fii t Piffi t tfDfS tmJES: EUiD-r St, 61 
2 n mO&j^CE u 4 ffi&&£tf ft !>tl& . 
[0 114] ^li>J:^20|lte^ltR«(C4 

- ^7 * y y iyy? x y ^ons^te zwzt h 

b. *<7)mi2 1 74 0cm-iT£^»t. 
[0115] iJt. 4-t/l'7t l J7<yV'7x7yW 

S3t?BiS^-g{i. <y/7x/y^)ioomo^. 

[0 116] (itK^3) ^^TMfcS^SfctT. ® 
1 <vmmcvtffi3fflMcr)ttnX'h h T P A P coftfc 0 

mmiMb IX. TIB ( 1 3) ^T'^$ixS9-7 

i^ y ^ £ffl^&0!l£#tf £ . 

[0117] 
[-TL2 3] 

o 



(13) 



[0 118] Zcr>9-7>U*US><QEMmmGHt2 1 
74Ocm-'T*J>0, Eu^ZIflfiiOtlU 

[0 119] dCOg-^^-^y^fcEu (DBM) 3 

i onjfeCT t mmz LxmMm3 crm^mm.-t^ . 
[0120] umm4 ) *^3ta^«^-c«> 

&M3*^fcLT<>'V'yxy^f^ftT'&£. TIB 
( 14 ) n£X'^Zti&4--hu^>Y7 x y^^fflv^ 

[0121] 




Ut2 4) 



(14) 



[0122] <r 04 - ^ h ooy 7 x y 
ffiti. Eufg{frOZ*S2g{>U:9kS<. 2 1700c 

m-^x'h->tz, itz. Wt^mmt^yYy 

[0 123] Ii04--hn'\yy7x7yiEu (D 
BM) 3 PhentT^IS^tS^fiKL, -f-*lJiW 
ti. mi^^life^li:ll«tcLTifc!|S0!J4OST^^JS-r 

[0124] oksms) *t>iz. me&smbLx. t 

IB ( l 5) 5<;T-*$ftSD-hy:rhyT:y£fflv->£. 
[0125] 
[ft2 5] 



( 13) 
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(15) 



[0 126] zc?>d- h oyh? t >0)Emmmizti. 

2 1275cm-iT\ E ulgffcc^JPSigftJ: 0 i>& 

Jg£>0. IfeX'&h. 
t0127]^D-h'J7b77ytEu (DBM) 

3 Phent-C*«l^7fe«^^L. **UaWi5S 1 <0 

[0128] it«CT3~ 5 osmcs* lt . mm t mm 
t omzzti? timszom Ltz t <r ^ . <o*t tcjs 

WCt. »£fl&?Bfc03&gt2. ^lHMWIOl/10 

[01291 ^r±J. SrtSE LSITfc LTlSffl^rig'SrmS 
<9f£frW#S>ixT ^SliS 1 IIMM^Jfl 6|IS£p!k7>^ 
Kfcwckt Jbi£LT£> Sidle. fl3fc%£9ftfttf'C>' 

x j v<r>mtmmm.<n 1 . s~ioofrc*&&. 
[oi3o] ci/tt; i d . ^wmm<r>ttwc*>hmt 

[013 1] Sri*. 0-V:7xy LT^SO 
Ji. <y/7x/vii. ±15 (7) ^fc^-Ti^tc. » 

[0132] <^70SISSfiF!l>m70^JS^Ii: LT. flS 
1 ^^JOW^5BKJgO«^-C*fc § T P A P <0fU> 9 
tc, TPAPCO^ TE ( 5 ) 
?il§Me-TPAPIrMV^W:o|, S^fS. 

[0133] 

[-ft2 6] 




[0 134] i^tfi. JlSl^ltitWkffiiWSjiSCfco 

[0 1 3 53 i-T. ^Me-TPAP^n. 

[01 3 6] Zcr>mX'l±. 2-^f;Ky/7x7y2 
g ( 0 . 0 1 mo 1 ) fcgfSBfcfcO . 0 6 g ( 0 . 0 0 
lrao 1 ) fc£T-feh — M/;H 0 0m 1 tffcJn^Jt: 
$^K£<7)?g?£4nc5. 4g(0. 04mol)O 



Hm4>. 3 5'CcoagT'l OBSHi&^^TT. £OE 

[0137] dOKJcrfSl;:** 1 0 0 m 1 Mi. 

X. SMc^ftT^E-^-Mqgigl 0 0m 1 ZMt 

[01381 immzm*.imi~ h y ^at-s^l* 

#MgUMe-TPAPmW. 
[01 39] &j3. ^<0f5grti. 0. 2gOMe-TP 

ap (±ie ( 5) smkb. ) ##£>*u ^cr>mmt5% 

[0 14 0] n^ittzMe -TP AP£fflWC. 

[0141] dT'ti. fflSLLK I TOS?T'Hffi£JE&£ 

StLT. X^ta^^TMe-TPAPtEu 
(DBM) 3 Phent»MfIS:Mn.IlW 
Me -TPAPfc E u (DBM) 3 P 
henfcO^«&KJtSrl 0 : HZLZ&f&t & . Z\<T> 

&z ^mmm±iz m g <jo^s zmfcLxtsi oust 

W>3H§E L*T**f# £>ilS . 

[0142] z <^^m e l m?<7>mm tmmt <vmizm 

6 1 2 nm<0«ftte-7^ttSEu^^y^K 

[ 0 1 4 3 ] »&it*«*tf>3to»illS 1 OflttCT 
a 3 ftSKftV >TW*tiELS 

ELs^Bv^Tji. mtizm^-L^v-^mm.^ 

!kl>¥lffl-tZc\b&X'Ztz. 

[0144] r^lt; i 9 . 311 OSStefiRltftfr&E Lfg^ 
[0145] dfHi. TPAP^{^^S^#A-r 

1ziz»>X-hht^i.t>tLh. 

[0146] Z(D%Mlt. TIE ( 3 ) ^X'^ix^ h y 

7 x =.}vt* v y x j xnmmmz&^xnwzixh® 

*T*S. Ttfe'L. Zcr>i%&. ^ <3) +C0R1-R2 
0 co^^ir < t fc 1 o^*$r . ffi^^ L < JS^S^<7)T/U 

[0 14 7] 
[fc27] 



(14) 
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(3) 



R16 



[0 14 8] <m8crmm>m8<mmmbLx. z 

[0149] jjit. m i vmmm tm^-r^Aiz^^m. 
[0150] znmx'H, mi<7>mmmtmmzLT. 

iJjXgM.l l±tClTO£20 0nmcD/I$fc:j£J8|L 
*h'JV/77 ^iJit^X-yf-y^fT->T2m 

m(@^).x h ^ ym&coi&m i 3 *w-$itz> . 

Ml 3#»j££ft*:»£l I£ift^i5j:t*3aft3-£*r 

t< K£l&i££JB^T, »«1 3*<l*j£$*l*:*«l 
lJitCTPDffi^5 0nni<7)J?$^«L. ^ft^jHL 
&&11 9tn. BUKSil9J:C TP 

APtEuiftt^tui^, w.\<rmmt 
wcmmz. te ( 1 6 ) xx^ztiz a-Df)^ 

( h U - 2 - 7/1^* >-*;p^-;m 7 >v* 

uyu\zjv*ryy) 7xtyhn'jy (Jjit, Eu (f 

1 HA) 3 Phe nfc&-f&. ) fcUfc. 

[0151] 

[ft2 8] 




(16) 



[0 15 2] Z^mWmi 5WZ&\.^X\±, TP A 
PKEu (F1HA), Ph e nimi 0%%— Ktfl-ffc 



[0153] CIO*«3l3te«J:fcSS 1 Ol£6tM 

fc PiaitC LT „ 2 mmiIi<7)X h 5 4 7WViX'm& 13b 

[0154] IWtlE Lfg^Ol©«ii:|^fiii: OStcS 

3&t\t. 6 1 2 n m^jfclltt&fc: tf-? £3rr £ Eu^ 

[0155] SS8<Dfyas0!to*«8E LSR^fctJV^Tti. 
ftT^&*:#>. RSffi*»^*S5fe3t®l 5A.cr>iE7LoaA 

[0156] SriS. JEflJfSISfc LTJiU Z(T>mW<?) 

[oi57] zcoMcoimztmcDtimx'hz,® 
mmt Lxn. ±^vtzm2^m7(rmmmx'm^tz 
®mmzm^xt>j:\,\ 

[0 158] 4fc. #±3SfiftfcLT. Cl^TiiEulg 
*t'ibSEu (PI HA), PhenllHittf.ia 
AUttWCfflVV^B u (DBM) 3 Phen*. £]R 

[0 1 5 9] <^9^HifeCT>^90Hife^i:LT. £ 
£TI4. H5fcJ8VYCRfc«ELfc3r«ELJIHP5 0 

[0160] jar. m 1 <oset«k«5W-ij«tco*R 
[0161] z^mx-it. m 1 onsfe^fc mmiz lx , 

^7XS«l l±fcl TOfr«>44Hil 3SJKte^ 
*ifcfcfflVvc*3HWrC*4 T P A P £ 5 0 n m(0SJ 

mm 2 3 ±tcmsii#ifc£fflv vc*is3£*yi i 5 £ 5 o 



(15) 
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zzviim2(vmmmx'm\>^. tie (8) iST-^six 

(16) jST^Six&Eu (F 1 HA) 3 Phentf 

[0 1 62] 
C-fb2 9] 




[0 1 6 3liKfc. flU^XifeM&milZtT. 
3EJI1 5±(^SS^*a2-fflV-»T. 2rami^h5^ 
TWtSSl 3tE3e-f&llffil 7£)&£-r&. -ft 

[oi64] zpi^mELmToffimtfmtcQfflizm 

BESr^JirtSfc. 6 1 2nm*>aH*fctr-?£:jjrt4E 
ti. ^10Hiftm«T*^f#^fi&^3K0^4^0Sl 

[0165] z<r>£$m<?mmmm2 3 ml jejlsbm 

CT^IflJ&i&lOffiSlT'fc I.TPD OZSiSm{5{± 1 9 
6 1 0 cm- IT'S) -itii. *a^S<7>»^T'ft 6 
TPAPOZMf fitib^ 2 5 0 0 0 cm-' J: Hfi 

STPAPOEl)iiffi«2 5000cm-it. Sm^t 
%M<?>ftftVf>& 2-T5y-5--h D\y/7 x J 
^C0H«^(a<i2057 5cm->T'fc-&. ±oT, 

m&M&imELm^z&uxii. ^mmMT'±&t} 

[0 1 6 6] fcU. «±^|g«cT'*^Eu (F 1 HA) 
3 Phe nOESMmmZ. 2 06 20cm- 1 T. 2- 

S-zho^^x/^EHifiKEu (Fl 
H A ) 3 P h e n ^Ha^*&-^<7)X*;l^— &%0M 
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